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imm^] mmm 

-e^) ^ ^ <h -r ^ m^ry^ ^ :^m&ito 

[w*:^2] mtmmmmcomijmi. doo) . a 1 o) a 

[If ^313] mffa«BiM(i. HtfBH— /^'-y 7 Te^^M-r'2>fr{;> rh 

E E D C ct ^ HI tif ftJ V ^ T . m tJf ^ ^° ^ - > ^ if J $ a ^ V ^ ^ ^ ^ i: -r ^ 

r (D—W^^mjcmMaXm^LX^i^hflfz, Zri-xMffxOy (0< 
x<l. 1. 5<y<2) trnm^ti^m-Mi^ (tzflL. HufSMa(i. La> C 
e. Pr. Nd. Pm. Sm. Eu. Gd. Tb. Dy. Ho> Er> Tm> Y 
b. Lu> Y. Mg. Ca. Sr. B a (D^p^^C^M^^ti^ lW.(D7tm'k7r:-to 

) -c^^. ^Lij^B-c (10 0) mmLx\^^^ztimm.tir^m^mi'<z 

^^<7)mffSL7tmx-^:hC eCD—Uir^mTtmM^xmt^Lxnhtitz, Ce 1- 
xM^xOy (0<x<K 1. 5<y<2) tmM^^ti^m'm^ ifzfzL. mf 
Zr. La. Pr, Nd. Pm. Sm. Eu. Gd. Tb. Dy. Ho 
, Er. Tm. Yb. Lu, Y. Mg. Ca. Sr. B a (D^-^^hMIR^ti^ 1 
tt<7)7C*^^i-o ) X^*). i)-^^ ^-^^uX (10 0) U\P\LX\^^hZti^m. 
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Ttmt LT^^. M72RUO4. RE2Ni04. REBa2Cu30 
X (fzfzL. mUMyli. Ca. Sr. B a <7)'t';^>Jbii^$n<5) 1 M<7)7CS^^ 
-To |irfBRE(i, La> Ce. Pr. Nd. Pm. Sm. Eu. Gd. Tb. D 
y. Ho. Er. Tm. Yb. Lu. Y<7)>t>;^-^^iR$ tL>i> 1 a<7)7C^^^-ro 

) tmm^ti^mmi^'^^^^ . ii-^. ^-n^^^h^Atm-n^u-Q^ (god seisiL 

TC^tLT^A. MyRuOs. (RE, My) CrOs. (RE, My) Mn 
O3. (RE, My) C0O3. XJi. (RE, My) N i O3 {fzfiV.. mffS 
My(±. Ca. Sr. B a <7)4'5&^'bjiK^n^ 1 tt<7)7C^^^-ro HfTlfiR E (i. 
La. Ce. Pr. Nd. Pm. Sm. Eu. Gd. Tb. Dy. Ho. Er. 
Tm. Yb. Lu. Y<7)ft'^^^Mil^^ tt^ 1 S<7)7C^^^i-o ) h^l^^ih^m 

8 ] V <; 3 > ij, ^ ^ =^ f5fe?#-f ^ mrMax^i ^ . 
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hliZMTC^fiX^^LtzS i^S i O ^: LT#ll$-iirTl^*L=&7{»^^'b. HtrfStl— 

mumm<D7^m:^^ s o o t:j':JiT> buIe^m^h^^t)^^;^*? ixio-^Torr 

m_h. ;6^o, BUfSJS^#H^<7)m«^l±:^»^^5 X 1 0 " 6 T o r r i^J.±. X^^^ ^ 

[If ^fc]® 1 2 1 HtriE^-«Xfl{±. fflE^-^^-;' yrm^fm-r^m. 
mnmm(7)Um^^e 0 0 t:m±8 0 01CJ':J.T. ^M#H^<7)WEE75? 5 x 1 0 - 6 
T o r r i^ir. 75^0, Bfrfe^fl^#H^(7)^^^E7!>^'5 XlO-6Torr m± 5 
XlO-4Torr J':J.T, t:*^ ^ t ^mitir^m^m 1 1 lCiEf^<7)mi^T-V-^- 

umm 1 4 1 luis^-^Mxeicisv^T. 
Htrfss i o 2M^i^*:^n7^cm<7)BuiEM)^Mt^^ mmits i 0 2M*?F^^-r 

;i) h 4- < milE^—^^" -y 7 r/i ^ e ^ ^ -V ^WiiScS - ^ ^ it i" ^ If 

1 3 iciEm<7)«T-T-v^M 7.ffl»#:coi^3i:^/So 
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[it*^ 1 9 1 If 1 Tb^ 7 <7)v>-rn75>^ 1 :Stcfa«omi^T-vs-^ >^ffl« 

[fff*:^ 2 0 1 mt^mm^ii^^ ^ ^^'y 9 mmn,^%=i') -e*^ ^ ^ ^ 

[0 0 0 1] 
[0 0 0 2] 

[f^*<7)»f] 
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mmLx\^^^o mmmi^^'^') a. mmm^i^^^^^yS' ttxm^^ it (tran 

sistor) XIC (capacitor) t-^ffM-r-S ^ v ^ , 

S i O 2 <0{t^i9 tim^^A* h y>i^':^^coy~- Vm^Mt LTfflv^^MF S F 
ET (Metal Ferroelectric Semiconductor Field Effect Transistor) Mtl,z 
^m^ti^o MFSFETMti. l^*«<t^«J^^mL'S:t'-0.a:-e^-V^N-v^ 

[0 0 0 3] 

i^•Y/^°v^M<7)5^.glm#^^^•; izum^fix\^^^it^m^j:^t^Mn,m^^t lx 

it. PbZri-xTixOs (B&$^^ :PZT) tSrBi2Ta209 (H&f^^ 

: SET) (7)2o;^i^^tf ^n^o ft^-e^. ^®#B^H-jE:^B^H<7)ffiit# (H&f^; : M 
PB. Morphotoropic Phase Boundary) #ia<7)|i.)3^:^>^^ ^^i) P Z T (i. ^(DWS 

^m. ijim^^wmzmtix is ^ . Mi>nm^t<DMmLx\^^^mAx^^o 

10 0 0 4] 

v^c>ti-c§fc<7){ip t-eab>i>o P t (ift^^*1*3tt:-*'i>®'L^5::^t§^-«3t^ t 

^ST^ci^geSefSltt^^l^ < > S i 0 2<^i^^T'^''^"^^^*3i=Sr^i-j?M±-C^ 

5::^B^a (111) Kfp]l--5. i:v^^#ft^'ltx.rv^;5,(7)-e«f®iifflv>ii>n^o L/i- 

=fc t'7&-'T«li;J£t5c L^i" <^j:^fz'0. Pti:Si02 ^OFp^M 
■b^h^fzo ^0*t^-&<7)-^Ji: LT. P t <!: S i O 2 <=^^iP'tt<^e5:#Ofci6ti{i 
T i7&^ $'bHPb^t-75^'Ktt5:i-'i><7)^^C/ii6lc{iT i t'7&^^fflv^t>tL;2> ^ 

t^H. Ti<7)^'fb-^. T i <7) P t -\(7)}j£tl[, -^tiH^d P Z 
TO*gH^Hl4<7)1g:T^i:'>6^'fe- (BSf^-^ : P-E. Polarization - E 
lectric Field ) #14, ')-^m.W^'^. ^ hl<Zity t-t ^ (^OiIL»^ 

[0 0 0 5] 
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z<Dx^ izTummt Lxp t t:m^^fzf^Mmm^mM-r^fzi!^. r u o x 
^ I r o 2 ^iictb. mmn.mit^^T^'^mmmt Lxm^^^u^^m^n 

X^^ho ^X^. ^uy'TsijA hli^fi^^-r-S SrRuOsii, PZThlsICfg 

r R u O 3 ^TUnMt Lxm^^fz^kW%W^\^^'y^(r>m^i}^&A.\z'\fi^nx 
[0 0 0 6] 

^<D±.\zv zT^^m'mwt \^xm^fzmm-hi'£^^mn.w^^^'^'y^<r> 

PZTti. Zr:Ti=0. 5210. 48 COMP B J: t9 T i ?i*iJiHiJc7)|aj^, 
^J£(f Z r : T i = 0. 3:0. TOa^t-r-i)- t:^)^ a^^^=feP r '^li^'^ 
E c (r>^WL<Dm^.i}^ ^ mMXh^ i)^. - <D^^mWMX(D P Z T {±iE:^H^B ^ 

Ji^^i-PZT^ (0 0 1) BeiR]m^-r^7'ci6tia. Tfl5«M-e^);i)S r RuO 
'iMMUW^^^'^^n (10 0) m^'^'^h'Z^m:i)^^ho 
[0 0 0 7] 

<!: ^^t!)^ S i *^^±tc^nr^* ^ Ym<^MitmxhZ> S r R u O 3 ^^^fb 
>S«^^E^Jt^L7t^-^. #®t;S i O 2S76^'?fM$*i'^/^*^)l^. SrRuO 
3 ^J^e^^v^;U^ft$-tt;|)^i:(±Bi|-e*^o ^^X\ S i *=ISJil3i^i6isr 
i^;i»-<7)/s -y -7 TJl^J^kr^^v-r;W^ft$-^> -eO/'^-y -7 TB±t;S r R u O 3 

:i:i^i#Bs) o 

cc-e. s imwL±.^z:r.\^j^^^y^)vm^'r^^^yyrmt\^x{t. m^^t^ 

•J h T^^lbv>'V=i^T [B&fS: YSZ. Z r 1 -xYxO2-0. 5 xl ^ 

C e O 2 ^^^"^■^''^^^^ Mtit^W^^mibt/^^^^tf ^^^o itiibfil^yx-tf 
. YS Ztlov>-C(i##llP35:mm. Ce02/YSZtlov^-C{±^^irflt«2 
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[0 0 0 8] 

#r?| 2001-122698 ^'J^m. 

mmvf:^m. 1 1 

Appl. Phys. Lett., vol.57 (1990) 1137 

Appl. Phys. Lett., vol.64 (1994) 1573 
[0 0 0 9] 

m 1 OFa1M«±. YSZ. €602^5? t'<7)y< yyrm^S i *^±tc tf ^ ^ v 

s ^ <7):^-^, -r ^ ^ mnj&^M ^ ff^^-t ^ t Ti^m^^^mm ^ Mf^-r h -^li 
^m'k'i7^\ s i s=ts<7)OTe^'^-t-s i i^.T-i;ib^it^^fij<7)*wM-a- (^'>i^* 

^i-S i O 2 S^^^'ftM^J-'y^^^'LTtfliU, 7 •y'fbT>-^^'>AvM4i-e^ 
[0 0 1 01 

[0^#W^:fcm3l 

Appl. Phys. Lett., vol.57 (1990) 1137 
[0011] 

m2<Dmmii. /^yy Tm±lzmf&LfzS r RuO s<7)W.\^U\^:^^ (110) 
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mm (MjlIi^b) t^Sro-CLS ^-"S-e^^o ^m.^uf7.ti4 Vm^X-^hSr 
RuOs (#l-:^rat^i3V^T a = 0. 5567nm. b = 0. 5530nm. c = 
0. 7 8 4 5 nm. MjA^Ts^Hl^ib^V^-C a = 0. 3923nm. 2l/2a = 0. 
5 5 4 8 nm) h«ii^4'i"Y SZ (a = 0. 514nm) hZ> 

v^(iCe02 (a = 0. 5 4 1 n m) O ( 1 0 0 ) M±lC|^{t;t:^-^{i. (10 

0) eeip]-eji^tf;5' + v-v;i'^:R-iir-f . ( 1 1 0 ) (M5::^b^b) -t^^Lt-h^^t^ 

[0 0 12] 

Appl. Phys. Lett., 67 (1995) 1387 
[0 0 13] 

3^W-ttL(S\ Y S Z^C e O 2 ^*<i;"^^"^-^ "7 rli^ S i ^+g± 

fi&^tL^/s -y -7 T)i(i. mtL^^ (10 0) Sfifp]-ec7)-i-ii ^3rv^;i^^:R(it#6 
tL-r. (110) @eiol-eL/6^J:-k: ^^v^^^fifeS■C§4-;^^ofco 
[0 0 14] 

[^H^/6^1f L i ^ t i- ^ iiai 

:^^mU±Umm^Z^^X^j:^ftfzi,<D-X:\ YSZ^Ce02 4' ^-~<7>/-^- y 7 r 

^f^tL^<T^. M-y7Tg75^^ (10 0) @Sfp]-ej:-li°^5'^v-v>'l^;3£ftL-C4^^« 

[0 0 15] 
[Its * lil^l- 'S* ib<7)^m 
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[0 0 16] 



[0 0 171 

initio :$:|§0^tii^^m^7"V^M' ^ffl*#<7)^I^6-]^ltfMll'e*)-?>o IS 1 
v^-C. mT-T-v^M';^ffl^ft:i 0 Oti. i^'; =1 1 1 1 1 co 
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/s- y -7 1 3 > ^-m^ffct/mH^ 1 4 i3 J: Vmr.mitmmmm l 5 i: <b«fig: 
[0 0 18] 

1 5 im^kmm Lfzvm^7r^irm^m^j:mMmx$>:ho ( a ) tiii— /^-y 

-7 rH 1 2 ^iS:it^EHij(7)^ls 1 1 -eab ^9 , ISj?gm®Jii;@l<l:1^e 1 6 :b^^^ir 

^^tim-fo (b) {±^-/^--y7 rS 1 2 ^I5ft7t:;|:'ci^^. (c) (i^Zl/^-y 
■7 r ^ 1 3 ^ iSlt ;^c^:>t^, ^ . ( d ) im-mitmmmm 1 4 is it ^ . ( 

e) itmr.mitmmmi 5^^nfzmm^. ^ti-e^ti^trv^^o 

[0 0 19] 

±fat#^t;<l:'^«T-7"/^~^^ffl*#:i 0 Ot:-*ti(i\ v >; 3 >7&^fb 4^ 1 
[0 0 2 0] 

^'Kl 1 (7)«)ii®_titc(i^#7)i7^#L. »^1 lO^^MStiS 10 2"^? 

m9uz<Dmi^'tmirm^^^^^mMmx^^o m9 Kis\^^x&m(7)mmii. ^ 
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[0 0 2 1 ] 

i: LTtzo •7;i^:t7 Mt^i: L-C(i. i5ijx.(f 

HI 0 tc^L/::^><7)7()f^tf ibtL^o ^il-eii, ^— ^^-y -7 riS 1 2 ^|#J5S;i-^# 

1 1 <Dm.mmm±i>zmm:^m^Lx\^^:h z t x^±m^^itm (x-rayp 

hotoelectron Spectroscopy. X P S <h H&^(i;t" •?> o ) J: ^ L o 
[0 0 2 2 1 

±iecoiia(i. V'; 3 >7{>-'b^/2>»igi 1 6oMfi5(;M®<7)®:;^fi56^^ (loo) . 

(1 1 0) X{i (1 1 1) 'C^^t^^^-t^Zti::$:mM^hiimmj^X^m 

m^m^ixx^^t^\^^^fmMit^ mum-^^yyrm^wmthm^^. rhee 

[0 0 2 3 1 

I113{i. RHEEDvSHJ: f)miiJLfcllI*lfft<^¥*-e*«?. (a) {i^-z-^y 
■7 r « 1 2 ^f^tt^lSmrcoft^S 1 1 Jitcm^kt?^ 1 6 ^^m^mWiLfz 

'^WzXhho (b) {in— /■^■■y -7 rS 1 2 O^®^, (c) {i^H/-^ •y7 1 
3<7)M^. (d) {ill-^'fktJmfee 1 4C7)^®^. (e) (i||-^<i:t?mM 

[0 0 2 4] 

113 (a) H-z^-y^rS 1 2 ^l5lt^i:HU<7)^5|gi l ±tc^'ft!f^]i 1 
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-7 r« 1 3 . ^-^fktfS^'i 1 4isxnm~mitmmmm 1 5 ^jiR^i:w®i- 

^t. Rli'i^jSM^I'tllff (Reflection High Energy Electron Diffraction, 

R H E E Dtvi^^-Th) X hM^nm^ii^^xm^fx^^ ^ - >:^^^xm^^mwA^m 

[0 0 2 5] 
[0 0 2 6] 

*> (10 0) s£i«]-eji 11 ^ V -V ;w^ft-r -i) ^ ^ hii-tt^i-o tzo 

[0 0 2 71 

ZT^SBi:i)-ht;:h ^mn.mm'k (god mm <!: LT ^-ti-^ C t ii^ 
[0 0 2 8] 

m-^< y 7 rS 1 2 ^tMi-'i)^-(7)#JS^'fbJ^^ LTti, '^ilx.tf. mWJ )^ 

a^'yAcDmf^Ttmxh^z r <D-w^^m7tmMaxmmLxnhtitz. z r 
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l_xMaxOy (0<x<K 1. 5<y<2) tmi^tl^mmi^ (fzfzL 
. milEMa{i> La. Ce. Pr. Nd. Pm. Sm. Eu. Gd. Tb. Dy 

. Ho. Er. Tm. Yb. Lu. Y.Mg. Ca. Sr. B z <D^:^^C:>m^^ 
n^im(Ojtm^7rsiro ) T^^o. ^Ij^b-C- (10 0) gE[fi]LTv^^^c7) 

[0 0 2 9] 

n/j. Cei-xM/?xOy (0<x<l. 1. 5<y<2) i:m$ti^H?§ 
(f^/iL. Btrfa/3(i^ Zr. La. Pr. Nd. Pm. Sm. Eu. Gd. T 

b. Dy. Ho. Er. Tm. Yb. Lu. Y. Mg. Ca. Sr. Ba<D^:^- 
^ilK^^-i) lM<7)7C**^-ro ) -trab^. ^lIj^b-C (10 0) @d|p]L-C 

[0 0 3 0] 

L < {±RE^«fife7C*^: LT^A. M72RUO4. RE2Ni04. Xt±. R 
EBa2Cu30x (T'cfiL. HUfEMy {±. C a. Sr. B a<D^^^hmK^n 
-5) lfI<7)7U^^^-r. HufSREti. La. Ce. Pr. Nd. Pm. Sm. Eu 
. Gd. Tb. Dy. Ho. Er. Tm. Yb. Lu. Y <D^:/)-hM1iK^n^ I 

(0 0 1) BE[^LTv^;2> ^<7)W^ Lv^o 
[0 0 3 1] 

LUiREimmTtmtLX^^. My RuO 3. (RE, M7)Cr03. ( 
RE, My) MnOs. (RE, My) C0O3. Xit. (RE, My) NiO 
3 {fztzL. HulEMyti. Ca. Sr. B a <7)4'7i'^^S^^ tt^ 1 ffic^x^^^ 
■to mrlER E(±. La. Ce. Pr. Nd. Pm. Sm. Eu. Gd. Tb. D 

y. Ho. Er. Tm. Yb. Lu. Y (D^:d^hM^^n^ im.COjtm'^Tjk-to 

) t^iE$n^@v##:-e^)f). 75^0. ^:^Mth^^^ii^iL:fj^BX (100) SEiS] 
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[0 0 3 21 

n>75-f,^:;s>^isi 1 ^^t^-f-'SmfMaxs (iii7-c(is i m^m^xm 

[0 0 3 3] 

'l>o I118{i. • V—W-W:^ (Pulsed Laser Deposition : PLD) 
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7.if>^<7ymm'knnmmmm. a 9 (ij^mws 2 upsM^n^ (a r Fttzu 

K r F) • P--if- • If-A, 9 0 MmMUS 2 iZJ^^i^-r - U—^' 

~ ■ }f-A^mM-t^Ztl<zX^^^Lfzy')\^-M, {y'^X-rom > 9 1 (±-7° 

n-tx^-r >/s-8 0(O\HU^i^J±ir^m%U. 9 2 (±-7°D-tX^^ >/s-8 0 tm 

^I^H^v^^-eRHE ED^f. (RHEED gun ) . 9 4 (i R H E E D?I^, 9 3 
S 6iZXm^t^^^--i^. 9 SfiSimS 6-eR|^$ti/ilf-A. 9 6(iRHEE 
d:^ 'j - > <i:B^(m^g:iti^'-^ 9 5 ^#:^i-^ti^»^ ^^LTv^^o 
[0 0 3 4] 

I118<O^M^M-efflv^-5>P LD-/fet(i. 5<7)±lz?»fli8 6 ^ff^BKLTV^ 

^r^^ti. 7°n-tx^^ >/si-8 OcT^i^jfU^^^^^^n-l&v^JE^^i: L/i^^^H^. 

[0 0 3 5] 

m^zn^^^^trnMrnt^M^-r^o ^(T^m^mmxit^ m^imm^mi<zmm. 
1 1 ^^^^itmmtmmzm'^'i^irmu-t^^ti^zx^rm^i 

«1 l<7)^J^I^®^^'b^t)l^<^a-eab'2>o 

^^^u:^m'i^i^mm^w^fzio<DRCA-m^^^m^mint>-riz, mmi 
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2 (a) ] o 

[0 0 3 6] 

«in^«i i<7)«m®±tcBB#J-r^o 

[0 0 3 7] 

HuMXfit3J;o-ci^$^^tL/::»^si 1 (7)^^j35cfli®±ii(±m* (m^bl i 6) 
Tti. »«1 1^. S i 0<7)^^|±7i>^^IMfp^MJ±t^iSL4^v>J; ^ WE> 

ni^tt^^^m^Ls i 0 2MoBg;:RiiJSi':Ji±ti-^o 

(i V 'j =r ^^mitm^^^t'^^'^'r. 1 1 (o«M®±t^is*>tiJ^e^ ^ v 

;i^^Rt;t:||-/^ -y 1 2 ^^lt^C<!:^^^nrtgi:4^^ [IH 2 (b) ] o -<7) 
[0 0 3 81 

0 0 'CJ':ilT. ^M#H^OWI£7ii^^ IxiO-^Torr >6-o, BgM#H^ 

om^55-|±^^^5 xlO-6Torr \^J.±X$) ^J&m^i^. L < (i. ^« 1 1 

(D^m^^e 0 0 t:j^±8 0 orj^JiT. mmw^m%<owJ±^^ 5 xio-^xorr 
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J':JLT. ^-'^^mW^m%(r>mm^J±^^ 5X10-6TorrJil±5X10-4To 
r r mT-e*)^^lii^ff tCTtT^tL>6 im. lTorr = 133Pa -C^^o ) 

O 

2 nm/m i n) ]ik±t^ti^o '9^^1i«iSJS=^^#^ ;t:i6<7)^MI^<^<7)->^J^^ 
JiJ.±. ^-y-y h -MfB^«7:>^^5 0mmm±8 0 mmi':J.T-C*)^o 
0. 2nm/mi n) J^:i>± t "T 'i) ^ (±m^-e*^o 4^-if4>^(S\ 3^l§0^^75^^it 
S i O 2M«0jjg;ftiSS-e^<i) 0 . 2 nmXm i n^mtLfzm^l'^li. ^—^^y 

[0 0 3 91 

Y S Z OitmilS. S-O^^I^MLTtYS Z^XRDtlJ; ^}iiJ^Lrt# 
htifzYSZ (2 0 0) tf-i^coo -7:^>^'*-7-V)4^iitipS (FWHM) ^^Itc^ 
■to 

f&mf^<omm^mi 7 O OV. ^m#HM<7)Wffi{i IxiO-^Torr 
. m^^&it 5XlO-5Torr "C* *) ^ ^■C<^^fi^-tr*a L/^o 
[0 0 4 0] 

in 14 a. mi^^TT^Lfz^^i. mmmm(omm^m\^^fzy<^ 
^i^fLXTj^-rv^yxh^o m^'yyii. ys zojtffiiij^^^ttti, ysz ( 

200) <7)e-^#1ltl|ll^|f^tttI^oTV>;?>o «1S.?/Illl 4iZ7jk-r^W:-^^hm 
l^z, i^mM^-^^O . 2nm/min ( 1 n m/ 5 m i n ) ^?1i<^lEH 
-eti. YSZ (2 0 0) <D\£~^^mfm:^^^L<±^ <^^^Xii^. YSZt&^^Ji 
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P^^n^o C<7)0. 2 nm/m i n tv^^ S i *1SJi"^^ 

[0 0 4 11 
[0 0 4 2] 
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mm 


(Hz) 


(mm) 


U— +>■*— 
(J/cm2) 


Y S Z 

mmmm 

(nm/5min) 


Y S Z (200) 
(deg) 


1 


2 


50 


1. 5 


0. 58 


10 


2 


5 


50 


1. 5 


1. 46 


2. 5 


3 


10 


50 


1. 5 


2. 92 


1. 91 


4 


10 


80 


1. 5 


1. 25 


1. 31 


5 


10 


70 


1. 5 


1. 67 


1. 22 


6 


10 


60 


1. 5 


2. 08 


0. 99 


7 


10 


50 


1. 5 


2. 92 


1. 06 


8 


10 


50 


0. 5 


0. 42 


10 


9 


10 


50 


1. 0 


1. 67 


2. 29 


1 0 


10 


50 


1. 5 


2. 92 


1.06 



[0 0 4 3] 

lxl0-6TorrJ; jSv^l^Ei: L/c^)m#H^5^>-E41##t:^bo 
[0 0 4 4] 

Z(Dmily^y 7 rUl 3 <h LT(i. H— /-^'-y 7 rg 1 2 ^Bfi^i- ^^—<^^m 
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1 3 ±l,zmm-t^^—Wiit^'^UM I 4(7)J:.\£^^i^^)\^^iS:irm^i^-t^i> 
[0 0 4 5] 

-y^yyrm 1 2(O^M^tAJ^i-^X5g^iI^]p-t-^^<l:CJ:oT Vu yfUy h 

BU 1 0 0 ~ 1 0 0 omX c m 2 fIJtO Kn -y t'V y h *£W#i5E L/t^-^. 
*mtC0. 1 ~ 11®/cm2fMjgU?^ib-r:ii:75^'t?§^o S|— y^' r g 1 2 <7) 

[0 0 4 61 

o 

u'fT.ijyf Ym^'^w.Lfzvt^<Dmmx{t^ m.umt (110) sei^ltv^^jo 
.hUcto-c. m.mM\iZ (10 0) seifij-cj^ii ^^v-Y>'i^gKftLfc^'fi:J^«Mii7&^^ 
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[0 0 4 7] 

itmtim^^^mAx^^mE.<r>±mmit'\^^'^^^^. ^^^^ ^-mt'^mmm 
ftL (10 0) ni\^-r^ii(D:/)mi!R^^i>o 

[0 0 4 8] 

m*:9'JETtcf*^L/i*«l UC. ^-/-^ y -7 7^ 1 2<7)1t^7C#<0^^^*^v> 
(iT^^X-e^HBjti-'S C <i:m: «9 . »^ 1 1 <Dl^l&mM±ltZ^^ir^mitm 1 6 
^l5£-tS i 0 2M*S i-^3l7C-r-2)^^^t^. ilTn^tL-C^RfeLfcS i i 0 

*^1 1 tH—^-^y^ 1 2 tco#®HT^>'U7r;^^^ff^^L'^v^J; d ICL 
-CH 1 /^'y -7 1 2 ^ ^ ^r )\^f&M^'^^ ^ t-^mt Lv^o CO J; ^ 

i Lv^o 

[0 0 4 9] 

;i, mT- T-v M X {± , xizE L felt ^ ^ ^ T-v SVC 7. ffl mi^ ^ m 
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[0 0 5 0] 

5iifm#^#T- (5^lf«#:^^^^°->^) 2 0 OO^^^^-To llI5tci5V>T. 2 1 

(iH— Tgi5«ii/i> 2 5 (iS— Tsr^mss. 2 e> [tw^m,w-m . 2i\.±±mwm 

g-e^f). 2 1~2 5;^>^ ±i£Lfc«^T-vM^fflSf*:l 0 0 icffi^i-^o 

TT&^'EEm^T- (EWT^^^xj:.-^) 3 0 0<7)^'^^^-ro I16lIj3V^T, 3 1 

(iv 3 >7^)-P>4--?>^^S. 3 2 (i^^/^"-y7 r^, 3 3 Ji^^^^' -y^ rg, 3 4 

(i^— Tgl5m1Mli^ 3 5 (i^nrgr^mM. 3 6(±/±«#)i. 3 7(i±.$r>«s« 
. 3 8 {imkimmx^ . 3 s ^^tf 3 1 ~ 3 5 L7t«^T-vsvf 
»i*:i 0 0 t;*g^-r^o 

[0 0 5 1] 

mmm 1 ) 

WJ-e{±. ^mmmi)^ (100) ®-e^>^ V'; n>^^gi i±ii. ^-ys,-^^ 
rli 2 , -7 rg 1 3 . 1 A io ^rf^umtmVMM 

2 (±EI 1 0«T-T-Vsvr ;^ffl^#:;^$^iti-^|^<7)^$^jiX@^Ci3^t'i)if®EI^^•r 
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, mi<^Ml^r/<^ ^m&it^<^M^m'^xmmiH (x-ray Diffraction, XRD) 
'Cm^tz^M:i^iriryy-X:$)y). ia) d - 2 e > Lfz^^i . (b 

) (iSrRuOs (2 0 0) tf-r^(7):t >f # • X^-Y > t7t^:^^-etLW^L 

[0 0 5 2 ] 

^IIM<7>ff^i^j;'0^^«TT-Vs-r 0 0{±. (l O O) M/i>^'b=S:'l> S i 

m^i It. tfiies i^iKi i±ic2i:^H^B (10 0) ee[S]-ejitf^:^v^;v^ft 

•jy rmi 2±.\iZ^L^^n (10 0) Se[n]-ej:-t: ^^v-v;l-J3&ftL/z-7;U:t^ h 
m^(^^MMit'>^ii^hti:^m2^^yyrm 1 3 pfS||2^'<-y7T^ 1 3±C 
IE:^H^0 1 \,m-n^m (001) tf ^ V ^ ^V^ft L /i^ n ^ b ^# 

igco^ 1 SIfktJmSiS 1 4 i: . tufSH 1 mW^'^nMM 1 4 ±115:^0^0^ TtifiMji: 

(10 0) t° ^ ^ V ^ L /i^n r;^ h itiio^ 2 stjbt/ 

m^l 1 5 5*^1^4- 
[0 0 5 31 

iil2(±. YSZij^^li^ (10 0) @e[t]-eail£ j^^v^;^J5KftL-ri3 19 , ^<7) 
/?${i5 nm-t:*>So ^2/^ -y y'T^ 1 3(±. C e O 2 t^^'^^^^^h (10 0) SSfo] 
X^:c}£^ ^z/^)VWL^LXidy) , >e<7)l? $ {± 1 0 n m-C^b^o H 1 ^^tt^m®^ 
1 4 X-hhiiK ^-eti Y B a 2 C u 3 O x 7&^'jE:^B^H* 7'^{±t4":^B^B (001) SB 

rRnOz'^^^^'^BB (100) SfilpJ-CJ^ t:^ ^>'l-^ft LT 1/^-5)0 
[0 0 5 4] 

Si (1 0 0) s«i 1 ^m^mmi^mm^^. m^-mm^m^m^^xMrnm 
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|^*i-'i>Xfi*tT^'i:^S(i'S^v^o ^<D^^. 112 (a) H^-Tct^l^, Si (1 

0 0) mul iMmi<zii^mmm:^mf&^itx\^^^o 

[0 0 5 5] 

mmm^Lfzs i (i oo) m^i i^^u^^ji^v-izmmtrz^t. m^^x 
>y^ffl»/>T 1 ov/'^x7 0 ot:t-ejp^#^ai--i>o it't' 5 o oicJ'i±(7)^g 

mnx\ ^mmimm 1 675^-gi5s i otLxmM^^fzuf^iz^ f±t}:^n x i o 

-6to r r}ik±tX±^i-^-^^. 7 0 0t:-e{±5X 1 0-7To r rl^Xr(D- 
^mtfj:^o fzfzL. ms (a) t;^$ti^J:^t;. S i < 0 1 1 >^[S]:^^'bc7) 
RHEED/^°^->^C{±lll^;T/^°^->{±ll?IlJ$tL-r\ Si (100) 2 X 1 UJ: 

'5>wt^^®{±ffM$tL-ci5^-f\ 112 (a) KTjk^ti^^mmimmi ei^zm 
t>tifzs imm.x^^zt-^^^:^^:ho '^is. s immmmi^zmfzi.zmmim'tm 

<DXli^j:^^o 

[0 0 5 6] 

&M^-mz^j:^fzm. Si (1 0 0) S'tSl lC*t|6]LTgeS^tt7tYSZ 
^-ryb^Mt;> -3^^wi/^--^Jt 2 . 5J/cm2, H^giS: 1 0 H z . 
ft 1 0 n s <7)#fi^-eK r F J^^->-7lx-+P- (r^ft2 4 8m) (7)y^°;^;^7fc^ AM 
L. ^--J^y h^BtcY. Zr. 0>6-'b4^^y^X-7y;^-A^|§^$^^;2>o - 
(7)7'9X-r-7°;l/-A^^-'>-'-7 h75>^^ 4 0 mmJttLTtfitttCab'l) Si (10 0) 
1 1 ICBS.M L. mmum 7 O O Jftrnft^Offi;^ 5X10-5Torr<7)^ 

mm~ I om^^MLXY s zm—^^ y y rm I 2 ^ 5 nmmmLfz m2 

(b) ) o 113 (b) tC^$tL-&<t ^ tl. S i < 0 1 1 >:^[6];0-(bcORHEED 
/N'^->t;{i|lUlf/N°^->75>^^SatL, YS Z (1 0 0) /S i (1 0 0) . YS Z 
< 0 1 1 >//S i < 0 1 1 >c7):^12:M#t::*)'5>^t: ^^v^^l^^ft^ LTv^^g, 

[0 0 5 71 
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=5ri3. ##f^<7)o*). ^-y-y Vm.miY SZ. ^^fiJt«i 6 0 0 t:m± 8 0 

0 t:J':J.T. #:«'4'<7)W)E(i SXlO-^Torr J':J.T. ^^^GEti 5X10-6 
T o r r \^1± 5X10-4Torr l^lT. /^^^Mt Lv^t^^ S i 0<7)^^i±75^1&fn 
^^EElcitL^v^J:9 4^7affi. WE. ^^^ffiTl^mf L/^J S i 1 1 t^, Z 
r(7>^^$)h^^li-f^X-7^:mM-t^Z.tKX'0. S i 1 1 ^M<7)^'ft^ S 

i02 (^mrnim) *si'\:^7nL. ^'btc^x^tL-c^^^nT'js i i 

^~:^%)\y^-^m^\} / »f-JgvSm7&^'5Hzm±, 
•y h -*1S^SE^/6^'5 0 mmm±8 0 mmJiiLT. tJ^^M* Lv^tJ^ Y S Z<7)it«iS 
«75^^S i^^^MOM^tS i 0 2M^7)^SiSJt (0. 2 nm/m i n) \^X±.'Q 
S i»«l mffitl^^^^bS i 0 2M^fMi-^-i:4^< YSZ^^li°i5^ 

o 

[0 0 5 8] 

fzfiX^. ##m:oT(i. Y S ZiS 1 7 r@ 1 2 (i'^ftL^v^^cT^cT), S 

1 (10 0) »1S1 1 <7)YS ZUl /-^-y 7rg 1 2 

-Cil^mft!E«^^$ti^Jt'a-75^'*>^o Z r O 2^'^al:^h^b^ tT@^#* 

®^i-'l)<7)-e^)n(i\ Y(7)ftt)») t'L a. Ce. Pr. Nd. Pm. Sm, Eu 
, Gd, Tb> Dy. Ho. Er. Tm. Yb. Lu.Mg. Ca> Sr. Ba 

[0 0 5 9] 

YSZ^l/^-y7Tiil 2=^ii«Lfcf^. *^t;*^[fi]LTBeS^n/^C e O 2 
-x;tWV^"-^Jt 2 . 5J/cm2, jgt^lfc l 0 H z . 
ft 1 0 n s <7)#i^-eK r F ^>-7 ^--»f-(7)/N°;i/;^7t=^ AM L> ^-Y-j 

y b 5^-^ 4 0 mm^ttfcfiMtc^b^ Si (10 0) 1 1 t^flSltL. *^©Jt 
7 0 0 °C. mt^'^'&ti 5xlO-5Torr ^ISt^ 1 0 ^asj+ LT 

C e O 2 ^2 /^-y^ T® 1 3 ^ 1 0 nmJtmLfj (d 2 ( c ) ) o HI 3 ( c ) 
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Tjk^ii^XnliZ^ S i <0 1 1 >:^|p]75^'^><^RHEED/N°^->i;(ilItiT/^°^- 
>:/}^Mti. C e O 2 (10 0) /Y SZ(lOO)/Si (100).CeO2 

< 0 1 1 >yyY s z< 0 1 1 >x/s i < 0 1 1 ><7);^fsr^j^tc^>^it: 

[0 0 6 01 

=5:ib\ ^-'^"•y hMJiKT&^X e O 2> ^-■r-J^:^>'l'^"-^S7&^'2 J 

y cm^ lik±3 ] X cm^ l^ir. Ix-^f-J^V^m/^*^' 5 H z J^:Jl± 1 5 H z J':i.T, ^ 
-y -y h^'ISr^gg^lT&^^S 0mmJ^J,±5 OmmJ^J>T^ »^fiJt75^ 6 5 0 "CJiXi 7 5 

0 t:J':ilT. mm^tDRtJ-^^ IxlO-SXorr M± lX10-4Torr I-IT 
•^^mtL^^-^K C e O 2 L-CJ^t:3^^v-v;w^S-e|:^<7)-cabn(^. ^^iW 
ZiiKm^i,(D'(:^lif^^^o ^hiz^ C e 0 2^'^3z:^B^Bt L-Cia?§#:^ffM-r^<7) 
-e^)ti-{i\ Zr. La, Pr, Nd, Pm. Sm. Eu> Gd, Tb, Dy> H 
o> Er. Tm. Yb> Lu. Mg, Ca, Sr. B a ^ilsjjn-T^^-^^) [^^O 

[0 0 6 1] 

Ce02^2/^-y7r)il 3 ^mmLfz^k. &mznmLxmW:^fifzY B a 
2Cu30x^-^'> hmMt^> ^^wi/^-M2. 5 J/cm2, Hr^SH 
z. 1 0 n s o^ft-eK r F J-^v-7V--if-<7)/N°;i';^:7l6^AML> ^ 

-r-y h^ffitlY. Ba, Cu. 0<D-:r^X-r-r)V-I^^^^^^^o ^(0-^7 
X-ry'jV-I^^ ^~yy hy^-h4 0 mmm.nfzi^Lmi~^ ^ S i 1 ICHSJtL 
> *^fiJt 6 0 0 lt«4'<om^5D^J± lX10-2Torr <7)#f^t:\ 
25^M#tL-CYB a 2 C u 3 O x ^ 1 ^'fkt^m^S 14^2 nmJt«L/i (1112 
(d) ) o 

[0 0 6 2] 

03 (d) liZTT^^n^Xnli^. S i < 0 1 1 >:^|o]:^^'bORHEED/^°3'-> 
H{iH>gIb75-^liI^if^^*^->75^^tL, iE;:^B^B-eYB a 2 C u 3 O X (0 0 1) /c 
e02 (100) /YSZ (100) /Si (100) > YBa2Cu30x< 

1 0 0 >//Z e O 2 < 0 1 1 >//X S Z< 0 1 1 >//S i < 0 1 1 XOl^ 
m^'^X^^^Z.h-bmhi)-\z.tii^tzo ^i^> ^^i^{i> ^ 'y h«75^~Y B a 
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2 C u 3 Ox. U—^-J^^-^^^'-^'&:^^2 ] /cm'^\^X±.Z J / c m 2 J,:J.T. 
V-'^-WiWiWLi3^2B.z\X±.\ OHzJ^JlT. ^-"f 'J VmUmWM-h^^ OmmJ^:!. 
±5 OmmOT. MSsi^^i)^^ 5 0°CJ'1±6 5 Or^T. mn.^(^l±.ti-hn X 1 
0-3 T 0 r rm±l X 1 0 " 1 T o r rUTT&^Mt L^^tJ^ Y. B a. C u T' 

[0 0 6 3] 

ttz. YB a 2 C u 3 0 x<^^tt? M2RUO4 (M=Ca> Sr. Ba 
) . RE2Ni04 (RE = La. Ce. Pr. N d . Pm. Sm. Eu. Gd 
. Tb. Dy. Ho. Er. Tm. Yb. Lu. Y) . REBa2Cu30x ( 
RE = La. Ce. Pr. Nd. Pm. Sm. Eu. Gd. Tb. Dy. Ho. 
Er. Tm. Yb. L u) ^m^^X iinU(Dti]^i}mh^^o 
[0 0 6 41 

YB a 2 c u ^^imim'mmm 1 4 ^Jt«L/^ft. mmzn^^Lxuw 

^fltzS r R u O 3 h^M^C. -i-^twl/^^-^Jt 2 . 5 J X c m 2 , 

^5 Hz. ^N°;i/7.:ftl 0 n sCO^^t^Kr F v^r W --if"-<7)/N°;W>;^^ AM 
L. ^-y-y h^MlcS r . Ru. Oct)^^ X-7y;w- A ^^^^-iJr^o -<7)y 
"yX-^-fjV-I^^^-Y-y yi)-hA 0 mm^tLTtfigC^^S) S i »1g 1 U;HS#t 
L. ^1S?aS6 0 or. Jift^<7)^^5^EE lxl0-2Torr (DM^^X. ^WL 
t;3 053^BS|H-LTS r R u O z^^mit^MMM 1 5 =1: 1 0 0 nmmmLfz m 
2 (e) ) o 

[0 0 6 5] 

1113 ( e ) [ZTT-^fih ct d t;. S i < 0 1 1 >:^fB]75»^^C9R HE E D/^°^ - > 
[Z^tm^^^^-yiJ^'^it. SrRu03 (100) /YBa2Cu30x (00 
1) /Ce0 2 (1 0 0) /YS Z (100) /Si (100)>SrRuO3 
< 0 1 0 >//YB a2Cu3Ox<100 >//C e O 2 < 0 1 1 >//'Y S 

z< 0 1 1 >//s i < 0 1 1 >(D:^\iLm^^zhh tmnht^z^ji^fzo 

cm2m±3 J/'cm2j.J.T. I/— ^f-j^«7&^'2 H z iy.i 1 0 H z J^JIT. - 
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Y-j VmWM'^mif^'i 0mmJ':l.±5 OmmJ-JlT. mm^'&.i)^^ 5 0t:J':il±6 5 0 
'CJ':JLT. W&C^(r>W.%^W.if' lX10-3Torr J^:JL± IXlO-lXorrJ-:!. 

T^^^Mt Lv^t:*^ Sr. -^xxl'^X-^ifl : 1 (7)^J:l:-e^^lC^IJiiT-#, SrR 
u O 3 ^ LTit: ^^v-v;l^fiKftT'§;'i)<7)-eabn{i\ ^M^^tZ.^\iZWi^i,<DX^ 

[0 0 6 61 

S r R u O 3 <7)ft^ !9 13. MRUO3 (M=Ca. Ba) . (RE. M 
) Cr03 (RE = La. Ce. Pr. N d . Pm. Sm. Eu. Gd. Tb. 
Dy. Ho. Er. Tm. Yb. Lu. Y. M=C a. Sr.Ba). (RE. 
M) Mn03 (RE = La. Ce. Pr. Nd. Pm. Sm. Eu. Gd. Tb 
. Dy. Ho. Er. Tm. Yb. Lu. Y. M=Ca. Sr. Ba) (RE. 
M) C0O3 (RE = La. Ce. Pr. Nd. Pm. Sm. Eu. Gd. Tb 
. Dy. Ho. Er. Tm. Yb. Lu. Y. M=Ca. Sr. Ba) . REN 
i03 (RE = La. Ce. Pr. Nd. Pm. S m. Eu. Gd. Tb. Dy 
. Ho. Er. Tm. Yb. Lu. Y) . ^m^^X^^^m^^-hmhftho 
[0 0 6 7] 

^<7)J; ^ CLT^^tifcSi^r-V^^r Xffl^^l 0 OCOXRD^-2 
^1114 (a) \Z7r--^-h^^ Si (200). Si (400) (r>\L- "7 h—m^W^ 
:^B%SrRu03 (100). SrRuOs (200) (T^M- ^ -hmM^'-mM^ 
tL. (10 0) Kl^-eab'i) ^v^^ RHEED<7)||^|g:^t— ifcL/co ^fz. Sr 
RUO3 (200) \i-^(r)(v7.^^y^m\ (b) tc^fT^^ ^ffli|iM;i>n. 9 

mMmnM'k 4 ^T-iS J; o TiliJ^ L i: .1 ^ . /> = 550/.acm<7)^ 

[0 0 6 8] 
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[0 0 6 9] 

r . 11 > n - h . X -f y - h , ^ y ^ 'J a. y V y 7- ^ y Vtc t\,Z ct ^ 
[0 0 7 0] 

■Ij^b (1 0 0) gSfpJ^nr;^;^ ME^-T-V^--rxfflS1S^Jtf*i"'5)-<i::^^~'e^s 
[0 0 7 1] 

{mmm 2 ) 

o 

^^I^JUf^^S^ifW^^-V/N'v^ 2 0 0(i. (10 0) M7{>-^=^^ S i ^1S2 1 
HufSS \ ^WL2 l±.\ZsLn^B (10 0) WSp\X^yd9^'y^)Vm.^\^tzy)^ 

2 2±^Z^L:fJ^B (10 0) ^imXJ^^9^y^)lJ^mLfzy)^iry^hm^<^^ 
mMit^i)^h^j:^^2^^yyrm2 3 m%^^2^^yy rm2 3 _htciE:^H^H$ 

tzimn^B (0 0 1) m^xj^\£^^'y^)^m^\^fz^'ciy7.ij^ vm^fDmi 
yunmrn 2 At. mum 1 -rumMM 2 a ALKtL^^Btfz\tmM.-}i^H (100 

iail2Tfii«^2 bAL\z^ur7.ij^ Ym^<^^li^n (001) ediaitr-Jit:^^ 
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2 7 t-/)-h^J:^o 

[0 0 7 2] 

s i^^2 itLxii. '^mmimi^^^L^j:^^mmm^'hfix\^^^o mi 

/s-y7T^2 2 (i. YSZ-^^^:fj^B (10 0) ge(6]t:Ji t: ^ ^ v ^ LTi3 
!9> -eolS^ifiS nm-e^^o ^2/<y7r^2 3(i, C e 0 2 7&''3::;^b^h (10 
0) i£|p]-ej:.t:^^v^;i^^RLrio 19 > '!-<7)|p^{± 1 0 nmt:-$);i)o 111 St'fb 
!|^miS® 24 {±. YBa2Cu30x ^^iE:fo^Btfzamii^B (001) @Sf6] Ji- 
ll ^ ^ v ^ ^l-^ft LTiS . -e<7)I?$(±2 nm-eab^o ^ 2 2 5 
, S r R u O 3 >i»^^M3L:^^H (10 0) nimXJ^\^ ^ ^ )V!$LMLXio^ ^ ^(7) 
1 0 0 nm-e^^o 26 (i. PbZrQ. 40Tio. 6OO 

3 75iiE:^B^B (0 0 1) ni\^x^\^^ ^iy^)i^m^Lx^^^o ±unmm2 itL 

■CtiP t ^m^^tzo 

[0 0 7 31 

Si (10 0) 2 1 (7)r^?fhXfl, SP?^#?aXfl. ^ 1 -7 rS 2 2 60Jt 
mXfl. ^ 2 -y 7 T g 2 3 OJt«X@. m 1 TgRm^M 2 4 (7)lt«X^l. H 2 

T^miMS 2 5 (Dim.jimt^ ^mm \ tc^i-mT-rv^-^ :^mmu i o o <7)i^jt 
iimtmnxh^o m2TumM.m2 b^mmx^fz^ik. »«ti*^[fi]L-csEfi$tL 

fcPbZro. 40Tio. % Q O ^ 9 -Y y VmM^^. ^^-)^^^-'B'^^^2 . 
0 J/cm2, iar&iScT&s' 5 H z . 1 0 n s<D0ki^XKr¥^^iy-^\^- 

■if-<7)/>?;vX7t^AML. ^-r-y b^MtCP b. Zr. Ti. 0<D-f'7X-7-f 

eu*>2> S i M2 1 tiflSML. ^IK^^Jt 6 0 Ot:. It^'+'^O^^^E 1 x 1 0 
- 2 T o r r <T^M^X\ 3 0 ^BSJt LT P bZro. 40Tio. 60O 

3 5^lf«^e 2 4^150 nmitWtJto 
[0 0 7 4] 

J/cm2jiJl±3. 0J/cm2ii;T. P-^f-jS?^iS:^^^2 H z J':i.± 1 0 H z JiJ. 
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T. h*^r^l?g^75^3 OmmJiJlJiS 0 mmJ':iLT> ^1SSJt7&^^5 5 OrJ-J. 

±6 5 0 rJ-^^T. JtW^^^Tj^^^EETi^' lXlO-3TorrJ^i±lX10-lT 

o r x'^XT-hmt Lv^75\ P b. Z r . T i 7°^ X-r75^T>/fM<7)^J:t-e*^tC?lJ3i 

4><7)-e{±^V^o i/^:. P ZT<7)ftt>l9 BaTiOs. KNb03> BiFe 
[0 0 7 51 

P Z T5*if 2 6 ^it« L/ct^. 7 * h V ^' V 7 -f - ^ ^^^<7)^-^^ 
fflv^-rJ^y^>^*=^tfoT^2Tg|5m«^2 5 ^^^)tBt. ftf^t;. -7>;^/N°:5^ 

->^fflv^^/0^^fj^/N°-7 >; >^"^i:~"<7)<&^O^f£tCcl:oTP t ±gismiii/i 2 7 

it!l<?) ^ ffl -C ^ |s|^tO?*^7i^1# ^ n ;i) o 

[0 0 7 6] 

>1<7)J; d L-Ct#»btLfc?#,l§m#^-v/N°v^5' 2 0 0 (i. Pt/^PZT (001 
)/SrRu03 (100)/YBa2Cu3Ox (001)/CeO2 (10 
0)/YSZ(100)/'Si (100). ®|^-ePZT<0 1 0>/^/S r R 
u O 3< 0 1 0 >/'/^YB a2Cu3Ox<100 >//Q e O 2 < 0 1 1 
/Y S Z< 0 1 1 >//S i < 0 1 1 >(D■n\tX^'^^~^1h'ofZo 
[0 0 7 7] 

^#^tL/i5^Slm#^^■v^^°'>^ 2 0 0 nov^T, iSrSiSci kHz. iiilig 1 0 0 k 

V/cm<7)mi^^entJnLTP-Eli>^-r'; v;^iIIJ^^tf ^@^^P r 

5^l5l«#^^^^^°v^<7)P r = 5 0 ;« C/cm2 ^Jt^LTJ: i^v^^l*^^ LT 
[0 0 7 8] 
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[0 0 7 9] 

ui:tL{i\ ^u-T-y^ij^ hmm<Dmmmi^m'kiE:H^m (ood Jie^^v-v;i/ 

[0 0 8 0] 

(^»J 3 ) 

o 

WJl3'f^.g>i±mTi5^-f-^i-^' 3 0 0 {i. (10 0) ffi/{»^'b'Sr^ S i ft^3 1 
i:. HtrlES i&ms l±i,z±1i^B (10 0) ge|fi]T-Jit:>^v-Y;l-^ftL/i7;i/ 
Mtit<7)#JSmb!t^7&-i^4>^^l/<y-7Tg3 2 mifa^ 1 ^^'-y -7 tS 
3 2_Lt;5::^H^ (10 0) m^X^^ 9 ^'y ^ )l^Jk9:\^fzy )\^-^^ 4 hltJtcO^ 

7t:(±t4:^H^H (0 0 1) g£r&]T'itr^^v-v;V)3S:SL/i^nrx:^'f h^3i<7)||l 
TSI5«S)1 3 4 i: . lufS^ 1 Tgr^m^l® 3 4 ±Hjl:^b^h* /^fi#3A:^H^H (10 0 

HulfiH 2 Tg|5m®® 3 SJiii^nrx;^;^ Mtitco^®#H^H (100) Kfai-trj:. 

If ^ V -v L /t j±«'^^ 3 6 mt^&m$-m 3 e ±ic?f^^ L /z_tSRms 

@3 7 i:75i^'b'^'?)o 
[0 0 8 1 1 

tfz^ s imu3 1 (D^^yyrm 3 2 tcDwmi^zimm^^m^^^fixmmits 

10 2*3 875^'ffM$tL. S i &m.3 1 ^: h^\zr ^ ^ ^ (D'^'^WLh LT 
mt^-r^o S i^«3 1 h\^X\U g^m<l:l^=&l^*t4^v>^^^fflv^/io 1^1 
/s-7 7T@3 2{i. Y^Z-h^tL-n^n (10 0) §£1^]"^^:- li> ^ v ^ ^l^^ft LTi3 
0. 5 nm-e*^o ^2 /^ -y "7 r/l 3 3 {±. C e O 2 ii^^liBk ( 1 0 
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mum 34 (±, YBa2Cu30x ^^lEIf^mttziimij^B (001) Bfil^T-J^ 

. S r R u O 3 75^'Mjl:^b^h (10 0) ^ ^ )^f&mLXid'0 . 

l¥^(il 0 0 nm-eab-So Em#^3 6(i. PbZro. SSTio. 4503 

^mmit^^B (10 0) @e(a]-ej^kr^^v-Y;w^:RLTv^^o ±uw.um3 7 tL 

Xii I r ^fflv^f^o 
[0 0 8 21 

Si ( 1 0 0 ) *«3 1 (Dm^Hm. »#SXfS. ^ 1 T« 3 2 coit 

mXfl. ^ 2 7 r ^ 3 3 OJtftX®. ^ 1 TUmmm 3 4 (T^itfiXfl. II 2 

TSi5m=^e 3 5 c7)iftf»xfi{i. mmm i i^zjjk-rm^ryu y^m&u i o o (Dmm. 
iimtmmx$)^o rummm s 3 ^mmLtzm. mm^M^^Lxnm^tifzP 

bZro. 55Tio. 4 5 O 3 ^ y h ^Ml^. J^^-^l^^"-^)t7&^'2 . OJ 
/cm2, jg-^m/^n 0 H z . 1 0 n s OM^t^TK r »f 

ti*;?, S i *5|S3 1 tiBSML. ^^ySSe 0 0*C. mm'^<r>mm^& 1X10- 
2 T o r r <Dm^X\ mm 9 0 ^^mmtXF bZro. SSTiQ. 45O3 
f±mim3 4^9 0 0 nmmmLfZo ^OP^. S i «1S3 1 <7)Y S Z^ 1 ^-^y y 
tS3 2 t<7)#ffitC{im^7&^''K#^$tLTS i O 2^Mitmm3 8 5 0 0 n ml? 

XJfi^J&^tifZo 

[0 0 8 3] 

J/cm2m±3. 0 J / c m 2 J.:J,T. <f-Jilr^m:6^~ 5 H z J':i.± 1 5 H z JiJ. 
T. ^--^' y h*1Sr^SB^7&^'3 OmmJ^JLXS 0 mmJ':J.T^ *=IS?ajK^^5 5 0 ^J-:!. 
X 6 5 0 °CJ':J.T, im^<Dmm^^^' lX10-3TorrJ':i>±lXlO-lT 

o r rli}.r:^mt Lv^tS^ P b, Z r. T i X-r:^'^pnm.<D^itX^mzMm. 
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^(7)T'{i^v>o tfz. P ZT<7)ft^l9 Pb (Mg. Nb) O3. Pb (Zn 
. Nb) O3. BaTiOs. KNb03> B i F e O 3 mCib t Lfz^xn T 

h tsis m^mwii xxf^nht ^m.-nmn^ t(om ^km^^xii^w. 

[0 0 8 4] 

p z Tj±m.wm 3 4 ^ Jt« L fz'ik. 7 + h 'J V ^* 9 7 -f - t'<i^^(D^m ^ m 

y 1; >^'4^,}:-<7)^^<7)^'/itcJ:o-C I r ±g|5«S® 3 5 ^JtW 
LfCo ^^t:\ I r <7)itt)f) tcp t 4^i:'m^^ LT?Jlffle«Ilcfflu^^;a^1tfeomM 
*tft =^ ffl v> T ^ |WHt<7)5fij:^;&^l# hii^o 
[0 0 8 5] 

C<7)J: 9 tlL-Clf'bnfjffimT^'^^J^-^ 3 0 0 {±. Ir/PZT (10 0 
)/^SrRu03 (1 0 0) /YB a 2Cu 30x (0 0 1)/CeO2 (10 
0) /YSZ (100) /Si (100) . PZT<01 0>//S r RUO3 
< 0 1 0 >//YB a2Cu3Ox<100 >//C e O 2< 0 1 1 >//YS 
Z< 0 1 1 >//S i < 0 1 1 >(7):^fiM#tc^o7'jo 
[0 0 8 61 

nhnfz)±.n.r^'^^^-^z o otcov^-r. ^r^i5:i kHz. tgipsi 0 0 k 

2 0 0 p C/N<7)ig75^1#^tLfjo >ltL{i. ilSEl^P Z TI±m#:S^ffl^^/il±mT 
i^^jLjL-^<Dd 3 1 = 1 6 0 p C/N<!:Jt^LT. Sl|^T<i: L-C(7)J: 

[0 0 8 71 

rr - h . -r'-f -y 7° n - h . ^ > i -y h y; > x ^ :^ i:"!! J: ^ Wvi. M 
O C V D ^ t'<Dit^mMi^. 7. >y ^ 4- t-^M^^-^. ^ ^ 
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[0 0 8 81 

j:.-^CJ;tL(i\ httit<7)l±1|#:® ^^©^^0^^ (1 0 0) J:.tf^^ 
[0 0 8 9] 

J^Jl±mH.gLfcJ: ^ 2^|§§gicj;tL(i\ S i«±ti. T^l/^j-^-T h^dgo^ 

—;^-j'7rmw%^^^y'yyWt'^tLn^n (10 0) @e[pi-ej^ii°^^v-v;V'^S 
^uf7sijy{ Mtjt<7)^z:m<b!t^«=^1^3::^B^B*)^v^{iM3L:^H^B (100) K 

[0 0 9 0] 

m^e^i±«^®^#i't^iE:^^H (001) w^^h^^^tm^^^n (i o o) -e 

^ X ^ ft® jg-f -i) - 1 -h^x § ^ o 

[0 0 9 1 ] 

^7t:2^i;§H^<7)S^3i:^vim:tL(i\ S iS^S±t::. -7;!/:^^^ M^iito^— z-^" -y 
•;/7r®^j:-H'^^v-v;l^)SS$-ii:^-<>:T% S i ll-^"^' -y 7 i: OK 
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fife o 

m 3 ] :$:i&H^tc#^mT-T-vs-^ :^m&it^mmir:^m(7)^m^i:mizii 

It ^ ftM ^RHEEDvi^fflv^^ ^ L Tt: HI tlf^ ^' rJ' - > ^ ^i-^Kt? * 

^5) o 

[HI 4 ] :$:|&0^i;i^^«^T-V^ ^' Xffl^'f^icDft^® ^XHllltjf-^-ep'^Tt: 
■7 n — h -t?^)^o 

i6 tiffl ^ j^cm^so— 1^0 =^^-r^^atj '^iffffiEi -cafe ^ o 

[0 9] ^^mm±.\zm\Mii^^-th^mz^ m-^'^yyrm^Mj&ir 
h mi- ^ ^-tti^a^ nffffiEi -e ^ ^ o 

[0 1 1] M^m.^u-T'T.ij ^ Ym^<D—m'k7r^-rm^m£mumx-h^o 

[0 121 e^:^c^n-r;^*-r Mt3t<=0— '^J^^i-m^fi<j^t4m0t?*'5>o 
[013] m^-k^ n 7"^ ^ h tSiitO'ft^^O— ^ij ^^-r^I^6^^#1t0-e* 

-2) o 
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[Ell 41 ^-^<yyrm<^mmmmt^ ysz (200) (D^-^^m 

ipi t coM^ ^^-r v^y -e^ >2> o 

11 12 m-^<yyrm. 13 ^z:/s-;/-7TJi 14 ^— 

mimmmm. 1 5 ^r^^tt^m^^. 1 e ^ftii. 2 1 

22 m—^-^yyrm. 2 3 ||Zl/'f-y7r^ 2 4 ^— Tf5«^)l. 

2 5 ^-T^«sg. 2 6 w^-mit-m. 2 7 ±^rMmm. s i 

3 2 m-^^yyrm. 3 3 mi:.y<'yyrm 3 4 ^ 

-T^«^^. 3 5 mr.rummm. 3 e z'^i^m. 3 7 ±^ 
mmm. 3 8 ^^m<t!ii«> 100 mj-f-yu^mm^. 200 5^ 

|fSf$^^ , 3 0 0 EE«m^ (EEmr^ ■9^^-1.-5' 

) o 
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#11 2 0 0 3 - 1 9 4 2 4 3 ^- v : 1/E 

mm 

U\ It. 1 colSliKMMit-llUa^t: ^ Jrv^;UJ3£ftLTfIli$tL;t;. 7 

Mtig^Wi"^^— ^^' y 7rii 1 2:S.t;^H^/-^ -y -7 rli 1 3. g^^lt^n 

^^'t^%^mt'!&i'mMm\ 5 t/i^-ibit^^tLTv^^o ttfia^— ^^•;'7t^ 1 2 

(±. S i 0#IIM-eg^mft3il*as i ti^R7°^X-7^BS|tLTS i 0 

[M^mi HI 1 
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